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Description 

[0001] This invention is concerned with curable compositions, more particularly compositions which cure upon ex- 
posure to UV radiation. The invention is particularly concerned with compositions comprising friction reducing additives. 

s The invention also relates to a method for making said additives. 

[0002] Curable compositions are well known and have been described in many publications. They are used for a 
variety of applications, including sealants, protective coatings, encapsulants and printing. The present invention, though 
applicable to many types of curable compositions, is particularly concerned with protective coatings, more specifically 
varnishes, eg overprint varnishes. 

w [0003] In the manufacture of packaging, eg boxes, or packaging material it is desirable to have low friction between 
slidable surfaces, eg, between the surfaces of the various elements of a production line and packaging or packaging 
material. It is therefore desirable to impart to the surface of packaging material a degree of lubricity which will prevent 
sticking and abrasion damage. Accordingly, packaging material can be coated with certain coating compositions com- 
prising additives based on silicone-alkylene oxide copolymers which, when cured, have a low coefficient of friction. 

15 [0004] However, coating compositions containing the said additives tend to lack consistency of performance, that 
is, the coefficient of friction tends to fluctuate upward and/or downward as a function of time. This inconsistency in 
performance is believed to be a result of the additives, which are low viscosity liquids, migrating away from the surface 
of a cured coating composition. This causes problems to manufacturers who calibrate their machinery according the 
frictional force between slidable surfaces. Additionally, the additives may migrate to an adhesive coated surface, eg, 

20 an adhesive seal of a box, which may adversely affect the adhesive seal over a period of time. 

[0005] Friction reducing additives are known which display a reduced tendency to migrate within a coating compo- 
sition to which they are applied. This is achieved by adding certain functionality to the friction reducing additives which 
enables an additive to react into the coating composition during cure. However, the processes of producing these 
friction reducing additives tend to involve relatively complex syntheses. 

25 [0006] There remains a need to provide improved curable compositions which comprise friction reducing additives, 
which can be made through relatively uncomplicated synthetic routes, capable of imparting to cured compositions 
reduced coefficients of friction with consistent performance. 

[0007] We have now found that we can provide improved curable compositions by adding friction reducing additives, 
which may be reactive or unreactive, with the curable composition itself. The said additives may be produced by a 

30 relatively uncomplicated synthetic pathway. 

[0008] According to the invention there is provided a curable composition comprising an additive which is a polysi- 
loxane (A) comprising at least one unit (i) R a SiO (4 . a j /2 and at least one unit (ii) RbR 1 SiO( 3 . b ) /2 wherein R represents a 
monovalent hydrocarbon or substituted hydrocarbon group having from 1 to 12 carbon atoms, R 1 represents a group 
of the formula -(CH 2 ) n (OR 2 ) m X where R 2 is an alkylene unit having 2 or 3 carbon atoms, X is a group of the formula 

35 -OCOCR 3 =CH 2 where R 3 is a hydrogen, a methyl group or an ethyl group, a is 0, 1 , 2 or 3 and b is 0, 1 or 2, n has a 
value of 2 to 5 and m has a value of from 8 to 50. 

[0009] In the Derwent abstract of JP 05210883 is disclosed a protective film for photomagnetic discs comprising a 
curable compositions and a polyethylene oxide-ethylene glycol modified silicone compound of the formula 

40 



CH 3 



(CH(CH 3 )CH 2 0)nH 

to prevent surface scratching by providing a coating with a low coefficient of friction. No details of the values of k, I, m 
55 or n are available in the abstract, but no indication is given that the particular values for m and n are important or should 
be as indicated for the polysiloxane to be used in the compositions according to the invention, nor is there any sug- 
gestion that improvements can be obtained by providing (meth)acrylic groups to such polysiloxane. 
[0010] JP-A-5-132557 describes a radiation curable coating compostion containing the polysiloxane compound of 



CH 3 CH 3 CH 3 CH 3 

II II 
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the formula 



5 



CH 3 CH 3 



CH 3 



CH 3 CH 3 



CH 3 -Si-(OSi) x -(OSi)y - (OSi) 2 -OSi-CH 3 



10 



CH 3 CH 3 



CH 3 



C 3 H 6 -<OCH 2 CH)J-OH 



15 



C 3 H 6 OCOC=CH 





20 



where R1 and R2 are H or methyl; x = 0=200, y = 4-30, z = 1-40 and j = 1-50. 

[001 1] US-A-5296625 describes silicone carboxylated esters which have terminal carboxyl groups and are prepared 
by reacting a hydroxyl-containing silicone polymer and an anhydride. 

25 [0012] In another of its aspects, the invention provides the use of a polysiloxane comprising at least one unit (i) 
R a SiO (4 . a)/2 and at least one unit (ii) Rb Rl SiO( 3 . b)/2 wherein R represents a monovalent hydrocarbon or substituted 
hydrocarbon group having from 1 to 12 carbon atoms, R 1 represents a group of the formula -(CH 2 ) n (OR 2 ) m X where 
R 2 is an alkylene unit having 2 or 3 carbon atoms, a is 0, 1 , 2 or 3 and b is 0, 1 or 2, and X is a group of the formula 
-OCOCR 3 =CH 2 where R 3 is a hydrogen atom, a methyl group or an ethyl group, n has a value of 2 to 5 and m has a 

30 value of from 8 to 50, as a friction reducing additive in curable compositions, particularly in UV curable coating com- 
positions. 

[0013] The polysiloxane comprised in the compositions according to the invention or used as a friction reducing 
additive according to the invention may be linear or branched or a mixture thereof. The polysiloxanes may be low 
viscosity liquid materials but preferably are higher viscosity materials, even waxy solids or solid materials. These polysi- 

35 loxanes are preferably materials which are waxy solids at a temperature of about 40°C. 

[0014] It is preferred that the polysiloxanes have at least one unit according to formula (ii) wherein b has the value 
of 2, which means that at least one unit comprising a R 1 substituent is an end-blocking unit of the polysiloxane. More 
preferably the polysiloxanes are linear polyorganosiloxanes having for both terminal groups a siloxane group having 
one R 1 substituent of the formula - (CH 2 ) n (OR 2 ) m -X connected to a silicon atom through a silicon-carbon linkage. 

^o Most preferably the polysiloxanes are linear materials consisting of siloxane units of the formula (i) for all parts of the 
chain, except for the end-blocking units which would be units of the formula (ii). Preferably R is an alkyl group, more 
preferably a lower alkyl group having up to 6 carbon atoms, most preferably a methyl group. Preferably X is not a 
hydroxyl group. 

[0015] The weight proportion of the group -(CH 2 ) n (OR 2 ) m X in the polysiloxanes used in the compositions according 
45 to the invention is preferably from 30% to 70%, more preferably 40% to 60%, most preferably about 50% by weight of 
the total weight of the polysiloxane. This will give a better friction reducing ability. The polyalkylene oxide moiety, (OR 2 ) m , 
may be polyethylene oxide or polypropylene oxide or a copolymer of polyethylene and polypropylene oxide. Advanta- 
geously the polyalkylene oxide is a polyethylene oxide. 

[0016] Particularly preferred polysiloxanes for use in compositions according to the invention are polydiorganosi- 
so loxanes represented by the general formula (Z) 



55 wherein at least 80% of the groups R are methyl and X is OCOCR 3 =CH 2 , n is 3, m is 8 to 50 and £ is from 1 0 to 50, 
provided that the values of m and £ are such that the alkylene oxide moiety does not constitute less than 30% and not 
more than 70% of the total weight of the polysiloxane. It is preferred that the value of g is from 20 to 30. Where X is a 



X-(R 2 0) m (CH 2 ) n -(R 2 SiO) p SiR 2 -(CH 2 ) n (OR 2 ) m -X 



(Z) 
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hydroxyl group, it is particularly preferred that n is 3, m is 18 and jd is 22. Examples of suitable poiydiorgano-siloxanes 
having the formula (Z) include those poiydiorgano-siloxanes in which n is 3, m is 36 and £ is 50 or n is 3, m is 8 and g is 1 2. 
[0017] The invention provides in yet another of its aspects a process for the formation of the polysiloxane additive 
(A) as described above for use in compositions according to the invention, wherein X denotes a group - OCOCR 3 =CH 2 , 
5 said process comprising the steps of (I) reacting a polysiloxane (B) having units according to the formula (i) R a SiO( 4 . a )/2 
and (iii) RbHSiO (3 _ b)/2 , wherein R, a and b are as defined above, with an unsaturated hydroxy polyoxyalkylene 
CH 2 =CH 2 R 4 q (OR 2 ) m OH in the presence of a noble metal catalyst and (II) reacting the product thereof with a carboxylic 
acid anhydride according to the formula (iv) 



wherein R 2 is as defined above, R 3 is preferably methyl, R 4 is a divalent group -(CH 2 )-, q is 0 or 1 and m is from 8 to 50. 
[0018] Step (I) of a process according to the invention is a noble metal catalysed hydrosilylation reaction of a polysi- 

20 loxane (B) with an unsaturated hydroxy polyoxyalkylene CH 2 =CHR 4 q -(OR 2 ) m OH, preferably CH 2 =CHR 4 q 
(OCH 2 CH 2 ) m OH, for example CH 2 =CH(CH 2 ) 2 (OCH 2 CH 2 ) 18 OH, at a preferred temperature of about 50 to 150°C. 
[0019] The polysiloxane (B) may be a polysiloxane having a structure which is linear or branched or a mixture of 
such structures may be used and has a molecular weight which is preferably from 900 to 4000 such that it has a 
viscosity of about 1 0 to 1 00 mm 2 /s at 25°C. A preferred polysiloxane (B) is a linear polyorganosiloxane, more preferably 

25 a polydimethylsiloxane comprising dimethylsilyl (-Si(CH 3 ) 2 H) terminal groups. 

[0020] The noble metal catalyst which is preferably a rhodium or platinum containing compound or complex, may 
be any active hydrosilylation catalyst, many of which are known in the art. A preferred catalyst is chloroplatinic acid in 
the form of the commonly available hexahydrate or in its anhydrous form. Platinum complexes may also be used, eg 
those materials prepared from chloroplatinic acid hexahydrate and divinyl tetramethyldisiloxane. 

30 [0021] The product of the aforementioned hydrosilylation reaction step (I) is a polysiloxane similar to (A) described 
above, but wherein X is a hydroxyl group. 

[0022] Step (II) of a process according to the invention involves the reaction of the resulting polysiloxane where X 
denotes a hydroxyl group with a carboxylic acid anhydride according to formula (iv). 

[0023] The second step of the reaction is preferably conducted at a temperature of from 60 to 110°C, most preferably 
35 in a solvent which does not interfere with the desired course of reaction. Suitable solvents include toluene, xylene and 
cyclohexane. The polysiloxane resulting from step (I) may be isolated from the crude reaction mixture resultant from 
step (I) to be provided as a pure component, although no deleterious effect is observed to the course of reaction of 
step (II) if that polysiloxane is used directly, in its impure form, as part of the crude reaction mixture resultant from step (I). 
[0024] The curable compositions comprising the friction reducing additive polysiloxanes hereinabove defined find 
^0 utility as varnishes, for example overprint varnishes. It is accordingly preferred that the curable composition according 
to the invention is a curable coating composition, preferably an overprint varnish. 

[0025] A curable coating composition according to the invention may comprise polyacrylated polymers known in the 
art. Preferred polyacrylated polymers include, polyester acrylates, epoxy acrylates and urethane acrylates. Curable 
coating compositions according to the invention may be cured by radiation, for example ultraviolet radiation or electron 
45 beam radiation. For those curable coating compositions curable by ultraviolet radiation the presence of a photoinitiator 
is desirable. Any of the known photoinitiators may be used, for example benzophenone, either alone or in conjunction 
with others, eg Davacur® 1173. The photoinitiator may be present in proportions of from 2 to 10 parts by weight per 
100 parts of the total curable composition. 

[0026] The skilled person will realise that a photoactivator can be used in combination with the aforementioned 
so photoinitiator and that synergistic effects can be observed when said combinations are used. Photoactivators useful 
in a curable coating composition according to the invention are known in the art and include aikyl amines, eg methyl- 
amine, tributylamine and cyclohexylamine, however, we prefer to use an amine modified monoacrylated polyester. The 
photoactivator may also be present in the overprint varnish composition in proportions of from 2 to 10 parts by weight 
per 100 parts of the polyacrylated polymer. 
55 [0027] Polysiloxanes for use in the curable compositions according to the invention may be present in amounts of 
from 0.1 to 3.0% by weight and preferably 0.2 to 1.0% by weight based on the total weight of composition, eg the 
overprint varnish. However, as the preferred polysiloxanes are waxy solid materials, which are not as easy to dispense 
and formulate into liquid systems, it is preferred that those polysiloxanes are provided in conjunction with a carrier 
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material. Suitable carrier materials are manifold, but preferred ones include low molecular weight silicone polyethers 
such as polydiorganosiloxane polyoxyalkylene copolymers, particularly those with a short siloxane backbone (eg up 
to 6 silicon atoms) and an oxyalkylene content of from 30 to 50% by weight. Alternative carrier materials include reactive 
diluents for the overprint varnishes, eg those supplied by Arcos®. Other alternative carriers include solvents, eg toluene, 
5 xylene, isoparaffin, more preferably however, aprotic solvents, eg propylene carbonate and dipropylene glycol dimethyl 
ether. 

[0028] Other adjuvants may be present in curable coating compositions according to the invention, for example dyes, 
wetting agents and other additives known in the art of coating compositions. 

[0029] Cured coating compositions according to the invention exhibit a low coefficient of friction. Additionally, the 

10 cured coatings maintain a consistently low coefficient of friction over time. The consistency of performance is believed 
to be a result of the additive reacting into the coating composition, eg overprint varnish during cure and consequently 
being immobilised therein. This is particularly surprising where those polysiloxanes are used where X denotes a hy- 
droxyl group, as one considers that polysiloxane to be an unreactive additive not possessing acrylate functionality. 
[0030] When the friction reducing additive polysiloxanes are added as a component to the curable coating compo- 

15 sitions according to the present invention in proportions of about 0.1% by weight based on the total weight of the 
overprint varnish, they have the additional surprising benefit that they increase the gloss finish of the coating compo- 
sition. Significantly larger proportions of the friction reducing additive polysiloxanes, i.e. up to about 2% by weight does 
not detract from the gloss finish or the clarity of the cured coating composition, but it is preferred not to exceed the 2% 
addition level if gloss is to be maintained. Gloss is advantageous as a glossy, clear coat adds to the eye appeal of 

20 packaging and the like. 

[0031] The curable coating compositions of this invention are particularly well suited to forming coatings on fibrous 
and cellulosic substrates or on plastics coated fibrous or cellulosic substrates, although they can also be applied to 
other substrates, eg metal. The curable coating compositions can be applied over substrates having conventional 
printing inks printed thereon and cured by exposure to radiation to provide a protective overprint for printed matter, eg 

25 publications, posters, packaging and the like. 

[0032] Curable coating compositions may be applied as thin coatings to suitable substrates by any of the known 
methods suitable for the application of such coatings, for example roll coating, gravure coating, doctor blade, spraying 
or brushing. 

[0033] There now follow a number of examples which illustrate the invention, and which need to be read in conjunction 
30 with the drawings, of which Figures 1 to 4 are graphs showing the evolution of the coefficient of friction from a number 
of compositions, as identified in the Examples, with time. 

Example 1 - Part(a) 

35 [0034] 176.8g of an allyl end-blocked polyethylene glycol, 0.28g of a platinum complex (sufficient to give 5 x 10- 5 
moles Pt/mole SiH), and 300g of toluene were charged to a flask fitted with a condenser, nitrogen inlet and thermometer. 
The mixture was heated to 90°C before slowly adding over a period of 2 hours 1 69.8g of a polydimethylsiloxane having 
a chainlength of 22 siloxane units endblocked with dimethylsiloxy groups. The mixture was held at a temperature of 
90 to 112°C until all residual SiH was consumed, which was measured by regular sampling and infrared spectroscopy. 

40 The resultant reaction mixture was worked-up by removing the solvent under reduced pressure of lOOmBar at a max- 
imum temperature of 135°C. The resultant product was allowed to cool to a temperature of 45°C before being poured 
into a receiving flask. 340.3g of product was obtained as an off-white waxy solid, of 98% purity. Analysis of the product 
showed it to have the average formula 

HO(CH 2 CH 2 0) 18 (CH 2 ) 3 [Si(CH 3 ) 2 0] 2 3 Si(CH 3 ) 2 (CH 2 ) 3 (OCH 2 CH 2 ) 18 OH 

Example 1 - Part(b) 

50 [0035] The procedure of Part(a) was followed up to, but not including, the work-up procedure. The reaction mixture 
of Example 1(a) was allowed to cool to 60°C before adding 16.1g of methacrylic acid anhydride slowly over a period 
of 5 minutes. The reaction mixture was then allowed to cool to 25°C over a 2 hour period (this process was carried out 
in the absence of light although it could be carried out in an amber glass reactor). The resultant reaction mixture was 
worked-up in accordance with the procedure of Part(a). The product obtained was an off-white waxy solid at 25°C. 

55 Analysis of the product showed it to have the general formula 

CH 2 =C(CH 3 )C(0)0(CH 2 CH 2 0) 18 (CH 2 ) 3 [Si(CH 3 ) 2 0] 23 Si(CH 3 ) 2 - 
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(CH 2 ) 3 (OCH 2 CH 2 ) 18 OC(0)C(CH 3 )=CH 2 

Example 2 

5 

Illustrative Coating Composition 1 

[0036] 0.5 weight % of the siloxane polymer of Example 1(b) was added to 100g of the model varnish composition 
(PHOTOMER®, supplied by Harcros Chemical group and comprising 83 parts of a tetra-functional acrylated polyester, 

10 1 0 parts of an amine modified monofunctional acrylated ester, 5 parts of benzophenone and 2 parts of Davacur® 1 1 73). 
The curable coating composition thus formed was coated onto paper substrate (Cham Tenero HiFi No.1, clay coated 
paper) by a Euclid® coating machine, to a coat weight of from 3 to 4 g/m 2 . The coated paper was irradiated with a UV 
source by passing it under a medium power mercury lamp with an output of 300W per square inch at a rate of 40 ml 
minute. The dynamic coefficient of friction of the cured coating was measured according to a modification of the DIN 

15 53375 test method using a 200g sledge. The results are shown in figure 1 . 

Comparative Coating Composition 1 

[0037] 0.5 weight % % of a friction reducing additive consisting of a liquid polysiloxane having the formula R 5 
20 (Me 2 SiO) 19 SiMe 2 R 5 , wherein Me is methyl and R 5 is the group -(CH 2 ) 3 (OE) 19 (OP) 5 OH, wherein OE is a divalent eth- 
ylene oxide radical and OP is a divalent propylene oxide radical was added to 100g of the model varnish composition. 
The resultant coating composition was coated onto paper and cured according to the method described above. The 
coefficient of friction of the cured coating as a function of time is shown in figure 2. 

25 Comparative Coating Composition 2 

[0038] 0.5 weight % of a friction reducing additive consisting of a liquid polysiloxane having the formula R 6 
(Me 2 SiO) 14 SiMe 2 R 6 , wherein R 6 represents the group -(CH 2 ) 3 (OE) 12 OH was added to the model varnish composition. 
The resultant coating composition was coated onto paper, cured and tested according to the method described above. 
30 The coefficient of friction of the cured coating as a function of time is shown in figure 3. It can be seen that the com- 
parative results give a greater variation of coefficient of friction than those according to the invention. 



Claims 

35 

1. A curable composition comprising an additive which is a polysiloxane comprising at least one unit (i) R a Si0^ 4 . a)/2 
and at least one unit (ii) R b R 1 SiO (3 . b)/2 wherein R represents a monovalent hydrocarbon or substituted hydrocarbon 
group having from 1 to 12 carbon atoms, R 1 represents a group of the formula -(CH 2 ) n (OR 2 ) m X where R 2 is an 
alkylene unit having 2 or 3 carbon atoms, a is 0, 1 , 2 or 3 and b is 0, 1 or 2 characterised in that X is a group of 

40 the formula -OCOCR 3 =CH 2 where R 3 is hydrogen, a methyl group or an ethyl group, n has a value of 2 to 5 and 

m has a value of from 8 to 50. 

2. A curable composition according to Claim 1 further characterised in that at least one unit (ii) wherein b has the 
value 2, is present in the polysiloxane additive. 

45 

3. A curable composition according to Claim 1 or 2, further characterised in that the polysiloxane additive is a 
substantially linear polymer consisting essentially of units of the formula (i) wherein a has the value of 2 and of 
two units (ii) wherein b has the value of 2, the units (ii) being present as end-blocking units of the polysiloxane. 

50 4. A curable composition according to any one of the preceding claims further characterised in that the weight 
proportion of the group -(CH 2 ) n (OR 2 ) m X in the polysiloxane additive is from 30% to 70% of the total weight of the 
polysiloxane additive. 

5. A curable composition according to any one of the preceding claims further characterised in that the poly-siloxane 
55 additive is represented by the general formula 

X-(R 2 0) m (CH 2 ) n -(R 2 SiO) p SiR 2 -(CH 2 ) n (OR 2 ) m -X 
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wherein R, R 2 , X, n and m are as defined above, at least 80% of the groups R are methyl and fj is from 10 to 50, 
provided that the total weight of the -(CH 2 ) n (OR 2 ) m x moieties does not constitute less than 30% and not more than 
70% of the total weight of the polysiloxane additive. 

5 6. A curable composition according to any one of the preceding claims charact rised in that the composition also 
comprises a carrier material selected from low molecular weight silicone polyethers, reactive diluents for overprint 
varnishes, solvents or aprotic solvents. 

7. The use of a polysiloxane comprising at least one unit (i) R a SiO( 4 _ a )/2 and at least one unit (ii) RbR 1 SiO( 3 . b)/2 wherein 
10 R represents a monovalent hydrocarbon or substituted hydrocarbon group having from 1 to 12 carbon atoms, R 1 

represents a group of the formula -(CH 2 ) n (OR 2 ) m X where R 2 is an alkylene unit having 2 or 3 carbon atoms, a is 
0, 1 , 2 or 3 and b is 0, 1 or 2, and X is a group of the formula -OCOCR 3 =CH 2 where R 3 is hydrogen, a methyl 
group or an ethyl group, n has a value of 2 to 5 and m has a value of from 8 to 50, as a friction reducing additive 
in curable compositions, particularly in UV curable coating compositions. 

15 

8. A process for the formation of a polysiloxane comprising at least one unit (i) R a SiO (4 . a ) /2 and at least one unit (ii) 
R b R 1 SiO (3 _ b y 2 wherein R represents a monovalent hydrocarbon or substituted hydrocarbon group having from 1 
to 12 carbon atoms, R 1 represents a group of the formula -(CH 2 ) n (OR 2 ) m X where R 2 is an alkylene unit having 2 
or 3 carbon atoms, a is 0, 1 , 2 or 3 and b is 0, 1 or 2, and X is a group of the formula -OCOCR 3 =CH 2 where R 3 is 

20 hydrogen, a methyl group or an ethyl group, n has a value of 2 to 5 and m has a value of from 8 to 50, characterised 

in that the process comprises the steps of (I) reacting a polysiloxane (B) having units according to the formula 
R a SiO (4 . a y 2 (i) and Rb H SiO (3 . b y 2 ('") with an unsaturated hydroxy polyoxyalkylene of the formula CH 2 =CHR 4 p 
(OR 2 ) m OH in the presence of a noble metal catalyst and (II) reacting the product thereof with a carboxylic acid 
anhydride according to the formula 

25 



30 




35 wherein R 3 is as defined above, R 4 is a methylene group, q is 0 or 1 and m is from 8 to 50. 

9. A process according to Claim 8, further characterised in that step (I) is a noble metal catalysed hydrosilylation 
reaction of a polysiloxane (B) with an unsaturated polyoxy-alkylene CH 2 =CHR 4 q (OCH 2 CH 2 ) m OH at a temperature 
of 50 to 150°C and in that step (II) is conducted at a temperature of from 60 to 110°C. 

40 

10. An overprint varnish composition characterised in that the composition comprises the composition of any one of 
Claims 1 to 6 and further comprises polyacrylated polymers, selected from polyester acrylates, epoxy acrylates 
and urethane acrylates. 

45 11 . An overprint varnish composition according to Claim 1 0 further characterised in that the polysiloxane additive is 
present in an amount of from 0.1 to 3.0% by weight based on the total weight of the composition. 

12. A method of coating a substrate with a curable composition according to any one of Claims 1 to 6 or an overprint 
varnish composition according to Claim 10 or 11 characterised by the application of the curable composition onto 

so the substrate and thereafter curing the coating on the substrate by exposure of the coated composition to ultra- 

violet radiation or to electron beam radiation. 

13. A method of improving the gloss of an overprint varnish, characterised in that it comprises including in the varnish 
from 0.1 to 2% by weight, based on the total composition of the varnish of a polysiloxane additive comprising at 

55 least one unit R a SiO (4 . a)/2 (i) and at least one unit Rb Rl Si°(3-b)/2 ('■) wherein R represents a monovalent hydro- 

carbon or substituted hydrocarbon group having from 1 to 1 2 carbon atoms, R 1 represents a group of the formula 
"( CH 2)n( OR2 )m x where R 2 is an alkylene unit having 2 or 3 carbon atoms, a is 0, 1 , 2 or 3 and b is 0, 1 or 2, and 
X is a group of the formula -OCOCR 3 =CH 2 where R 3 is hydrogen, a methyl group or an ethyl group, n has a value 
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of 2 to 5 and m has a value of from 8 to 50. 



Patentanspruche 

5 

1. Hartbare Zusammensetzung, enthaltend ein Additiv, welches ein Polysiloxan ist, das mindestens eine Elnheit (i) 
R a SiO (4 . a)/2 und mindestens eine Einheit (ii) Rb RlSj0 (3-b)/2 enthalt, worin R eine monovalente Kohlenwasserstoff- 
oder substituierte Kohlenwasserstoffgruppe mit 1 bis 12 Kohlenstoffatomen darstellt, R 1 eine Gruppe der Formel 
-(CH 2 ) n (OR 2 ) m X darstellt, worin R 2 eine Alkyleneinheit mit 2 Oder 3 Kohlenstoffatomen ist, a gleich 0, 1, 2 Oder 3 

10 ist und b gleich 0, 1 Oder 2 ist, dadurch gekennzeichnet, dass X eine Gruppe der Formel -OCOCR 3 =CH 2 ist, 

worin R 3 gleich Wasserstoff, eine Methylgruppe Oder eine Ethylgruppe ist, n einen Wert von 2 bis 5 aufweist und 
m einen Wert von 8 bis 50 aufweist. 

2. Hartbare Zusammensetzung nach Anspruch 1 , weiterhin dadurch gekennzeichnet, dass mindestens eine Einheit 
15 (ii), worin b den Wert 2 aufweist, in dem Polysiloxanadditiv vorhanden ist. 

3. Hartbare Zusammensetzung nach Anspruch 1 Oder 2, weiterhin dadurch gekennzeichnet, dass das Polysiloxa- 
nadditiv ein im wesentlichen lineares Polymer ist, das im wesentlichen aus Einheiten der Formel (i), worin a den 
Wert von 2 aufweist, und aus zwei Einheiten (ii), worin b den Wert von 2 aufweist, besteht, wobei die Einheiten 

20 (ii) als endblockierende Einheiten des Polysiloxans vorhanden sind. 

4. Hartbare Zusammensetzung nach einem der vorstehenden Anspruche, weiterhin dadurch gekennzeichnet, dass 
der Gewichtsanteil der Gruppe -(CH 2 ) n (OR 2 ) m X in dem Polysiloxanadditiv von 30 bis 70% des Gesamtgewichts 
des Polysiloxanadditivs reicht. 

25 

5. Hartbare Zusammensetzung nach einem der vorstehenden Anspruche, weiterhin dadurch gekennzeichnet, dass 
das Polysiloxanadditiv durch die allgemeine Formel 

30 X-(R 2 0) m (CH 2 ) n -(R 2 SiO) p SiR 2 -(CH 2 ) n (OR 2 ) m -X 

dargestellt wird, worin R, R 2 , X, n und m wie oben definiert sind und wobei mindestens 80% der Gruppen R Methyl 
sind und p von 1 0 bis 50 reicht, unter der Voraussetzung, dass das Gesamtgewicht der -(CH 2 ) n (OR 2 ) m X-Einheiten 
nicht weniger als 30% und nicht mehr als 70% des Gesamtgewichts des Polysiloxanadditivs ausmacht. 

35 

6. Hartbare Zusammensetzung nach einem der vorstehenden Anspruche, dadurch gekennzeichnet, dass die Zu- 
sammensetzung weiterhin ein Tragermaterial enthalt, das aus niedermolekularen Siliconpolyethern, reaktiven Ver- 
dunnungsmitteln fur Uberdrucklacke, Losungsmitteln Oder aprotischen Losungsmitteln ausgewahlt ist. 

40 7. Verwendung eines Polysiloxans, das mindestens eine Einheit (i) R a SiO {4 . a)/2 und mindestens eine Einheit (ii) 
R b R 1 SiO (3 . b)/2 enthalt, worin R eine monovalente Kohlenwasserstoff- Oder substituierte Kohlenwasserstoffgruppe 
mit 1 bis 12 Kohlenstoffatomen darstellt, R 1 eine Gruppe der Formel -(CH 2 ) n (OR 2 ) m X darstellt, worin R 2 eine 
Alkyleneinheit mit 2 Oder 3 Kohlenstoffatomen ist, a gleich 0, 1 , 2 oder 3 ist und b gleich 0, 1 Oder 2 ist und X eine 
Gruppe der Formel -OCOCR 3 =CH 2 ist, worin R 3 gleich Wasserstoff, eine Methylgruppe oder eine Ethylgruppe ist, 

45 n einen Wert von 2 bis 5 aufweist und m einen Wert von 8 bis 50 aufweist, als ein Reibung reduzierendes Additiv 

in hartbaren Zusammensetzungen, insbesondere in UV-hartbaren Beschichtungszusammensetzungen. 

8. Verfahren zur Bildung eines Polysiloxans, das mindestens eine Einheit (i) R a S'0(4- a )/2 und mindestens eine Einheit 
(ii) Rb Ri S ,0 (3-b)/2 enthalt, worin R eine monovalente Kohlenwasserstoff- oder substituierte Kohlenwasserstoffgrup- 

50 pe mit 1 bis 12 Kohlenstoffatomen darstellt, R 1 eine Gruppe der Formel -(CH 2 ) n (OR 2 ) m X darstellt, worin R 2 eine 

Alkyleneinheit mit 2 oder 3 Kohlenstoffatomen ist, a gleich 0, 1, 2 oder 3 ist und b gleich 0, 1 oder 2 ist und X eine 
Gruppe der Formel -OCOCR 3 =CH 2 ist, worin R 3 gleich Wasserstoff, eine Methylgruppe oder eine Ethylgruppe ist, 
n einen Wert von 2 bis 5 aufweist und m einen Wert von 8 bis 50 aufweist, dadurch gekennzeichnet, dass das 
Verfahren die Schritte umfasst: (I) Umsetzen eines Polysiloxans (B) mit Einheiten gemaB der Formel R a SiO (4 _ a)/2 

55 (i) und Rb H SiO (3 _ b)/2 (iii) mit einem ungesattigten Hydroxypolyoxyalkylen der Formel CH 2 =CHR 4 q (OR 2 ) m OH in 

Gegenwart eines Edelmetallkatalysators und (II) Umsetzen des Produkts daraus mit einem Carbonsaureanhydrid 
gemass der Formel 
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w worin R 3 wie oben definiert ist t R 4 eine Methylengruppe ist, q gleich 0 oder 1 ist und m von 8 bis 50 reicht. 

9. Verfahren nach Anspruch 8, weiterhin dadurch gekennzeichnet, dass Schritt (I) eine edelmetallkatalysierte Hy- 
drosilylierungsreaktion eines Polysiloxans (B) mit einem ungesattigten Polyoxyalkylen CH 2 =CHR 4 q 
(OCH 2 CH 2 ) m OH bei einer Temperatur von 50 bis 150°C ist und dass Schritt (II) bei einer Temperatur von 60 bis 

15 1 1 o°C durchgefuhrt wird. 

10. Oberdrucklackzusammensetzung, dadurch gekennzeichnet, dass die Zusammensetzung die Zusammenset- 
zung nach einem der Anspruche 1 bis 6 enthalt und weiterhin polyacrylierte Polymere, ausgewahlt aus Polyeste- 
racrylaten, Epoxyacrylaten und Urethanacrylaten, enthalt. 

20 

11. Oberdrucklackzusammensetzung nach Anspruch 10, weiterhin dadurch gekennzeichnet, dass das Polysiloxa- 
nadditiv in einer Menge von 0,1 bis 3,0 Gew.-%, bezogen auf das Gesamtgewicht der Zusammensetzung, vor- 
handen ist. 

25 12. Verfahren zur Beschichtung eines Substrats mit einer hartbaren Zusammensetzung gemass einem der Anspruche 

1 bis 6 oder einer Oberdrucklackzusammensetzung nach Anspruch 10 Oder 11 , gekennzeichnet durch die Auf- 
tragung der hartbaren Zusammensetzung auf das Substrat und anschlieGende Hartung der Beschichtung auf dem 
Substrat durch Aussetzen der aufgebrachten Zusammensetzung an ultraviolette Strahlung oder Strahlung eines 
Elektronenstrahls. 

30 

13. Verfahren zur Verbesserung des Glanzes eines Oberdrucklackes, dadurch gekennzeichnet, dass es Einfugung 
in den Lack von 0,1 bis 2 Gew.-%, bezogen auf die Gesamtzusammensetzung des Lackes, eines Polysiloxanad- 
ditivs, enthaltend mindestens eine Einheit R a SiO (4 . a)/2 (i) und mindestens eine Einheit Rb Rl Si0^. b)/2 (ii), worin R 
eine monovalente Kohlenwasserstoff-odersubstituierte Kohlenwasserstoffgruppe mit 1 bis 1 2 Kohlenstoffatomen 
35 darstellt, R 1 eine Gruppe der Formel -(CH 2 ) n (OR 2 ) m X darstellt, worin R 2 eine Alkyleneinheit mit 2 oder 3 Kohlen- 

stoffatomen ist, a gleich 0, 1 , 2 oder 3 ist und b gleich 0, 1 oder 2 ist und X eine Gruppe der Formel -OCOCR 3 =CH 2 
ist, worin R 3 Wasserstoff, eine Methylgruppe oder eine Ethylgruppe ist, n einen Wert von 2 bis 5 aufweist und m 
einen Wert von 8 bis 50 aufweist. 

40 

Revendications 

1. Composition durcissable comprenant un additif qui est un polysiloxane comprenant au moins une unite (i) R a - 
S5iO(4-a)/2 et au moins une unite (ii) Rb Rl SiO (3 _ b)/2 dans lesquelles R represente un groupe hydrocarbone ou hy- 

45 drocarbone substitue monovalent de 1 a 12 atomes de carbone, R 1 represente un groupe de formule -(CH 2 ) n 

(OR 2 ) m X dans laquelle R 2 est une unite alkylene de 2 ou 3 atomes de carbone, a est egal a 0, 1 , 2 ou 3 et b est 
egal a 0, 1 ou 2, caracterisee en ce que X est un groupe de formule -OCOCR 3 =CH 2 dans laquelle R 3 est un 
atome d'hydrogene, un groupe methyle ou un groupe ethyle, n a une valeur comprise entre 2 et 5 et m a une 
valeur comprise entre 8 et 50. 

50 

2. Composition durcissable selon la revendicatibn 1, caracterisee en outre en ce qu'au moins une unite (ii) dans 
laquelle b est egal a 2 est presente dans I'additif polysiloxane. 

3. Composition durcissable selon la revendication 1 ou 2, caracterisee en outre en ce que I'additif polysiloxane est 
55 un polymere essentiellement lineaire constitue essentiellement d'unites de formule (i) dans laquelle a est egal a 

2 et de deux unites (ii) dans lesquelles b est egal a 2, les unites (ii) etant presentes en tant qu'unites de blocage 
terminates du polysiloxane. 
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4. Composition durcissable selon Tune quelconque des revendications prec6dentes, caracteris e n outre en ce 
que la proportion en masse du groupe -(CH 2 ) n (OR 2 ) m X dans I'additif polysiloxane est comprise entre 30 % et 70 
% de la masse totale de I'additif polysiloxane. 

5. Composition durcissable selon I'une quelconque des revendications prec6dentes, caracterisee n outre en ce 
qu I'additif polysiloxane est represente par la formule generale 



dans laquelle R, R 2 , X, n et m ont la definition donnee ci-dessus, au moins 80 % des groupes R sont des groupes 
methyle, et p est un nombre compris entre 1 0 et 50, a condition que la masse totale des fragments -(CH 2 ) n (OR 2 ) m - 
X ne constitue pas moins de 30 % et pas plus de 70 % de la masse totale de I'additif polysiloxane. 

6. Composition durcissable selon I'une quelconque des revendications precedentes, caracterisee en ce que la com- 
position comprend aussi un vehicule choisi parmi des polyethers de silicone de faible masse molaire, des diluants 
reactifs pour vernis de suhmpression, des solvants ou des solvants aprotiques. 

7. Utilisation d'un polysiloxane comprenant au moins une unite (i) R a SiO (4 . a)/2 et au moins une unite (ii) R b R 1 SiO (3 . b ) /2 
dans lesquelles R represente un groupe hydrocarbone ou hydrocarbone substitue monovalent de 1 a 12 atomes 
de carbone, R 1 represente un groupe de formule -(CH 2 ) n (OR 2 ) m X dans laquelle R 2 est une unite alkylene de 2 ou 
3 atomes de carbone, a est egal a 0, 1 , 2 ou 3 et b est egal a 0, 1 ou 2, et X est un groupe de formule -OCOCR 3 =CH 2 
dans laquelle R 3 est un atome d'hydrogene, un groupe methyle ou un groupe ethyle, n a une valeur comprise 
entre 2 et 5 et m a une valeu r comprise entre 8 et 50, comme additif reduisant les f rottements dans des compositions 
durcissables, en particulier dans des compositions de revetement durcissables aux UV. 

8. Procede de formation d'un polysiloxane comprenant au moins une unite (i) R a SiO (4 _ a y 2 et au moins une unite (ii) 
R b R 1 SiO( 3 _ b ) /2 dans lesquelles R represente un groupe hydrocarbone ou hydrocarbone substitue monovalent de 
1 a 12 atomes de carbone, R 1 represente un groupe de formule -(CH 2 ) n (OR 2 ) m X dans laquelle R 2 est une unite 
alkylene de 2 ou 3 atomes de carbone, a est egal a 0, 1, 2 ou 3 et b est egal a 0, 1 ou 2, et X est un groupe de 
formule -OCOCR 3 =CH 2 dans laquelle R 3 est un atome d'hydrogene, un groupe methyle ou un groupe ethyle, n a 
une valeur comprise entre 2 et 5 et m a une valeur comprise entre 8 et 50, caracterise en ce que le procedS 
comprend les etapes selon lesquelles (I) on fait reagir un polysiloxane (B) ayant des unites de formule R a SiO (4 . a)/2 
(i) et R b HSiO (3 _ b)/2 (iii) avec un hydroxypolyoxyalkylene insature de formule CH 2 =CHR 4 p (OR 2 ) m OH en presence 
d'un catalyseur a base d'un metal noble, et (II) on fait reagir le produit avec un anhydride d'acide carboxylique de 
formule 



ou R 3 a la definition donnee ci-dessus, R 4 est un groupe methylene, q est egal a 0 ou 1 et m est un nombre compris 
entre 8 et 50. 

9. Procede selon la revendication 8, caracterise en outre en ce que I'etape (I) est une reaction d'hydrosilylation, 
catalysee par un metal noble, d'un polysiloxane (B) avec un polyoxyalkylene insature CH 2 =CHR 4 q (OCH 2 CH 2 ) m OH 
a une temperature de 50 a 150°C, et en ce que I'etape (II) s'effectue a une temperature de 60 a 110°C. 

10. Composition de vernis de surimpression caracterisee en ce que la composition comprend une composition selon 
I'une quelconque des revendications 1 a 6 et comprend en outre des polymeres polyacryles choisis piarmi des 
polyester-acrylates, des epoxyacrylates et des urethane-acrylates. 

11. Composition de vernis de surimpression selon la revendication 10, caract'ris' n outr n ce qu I'additif 



X-(R 2 0) m (CH 2 ) n -(R 2 SiO) p SiR 2 -(CH 2 ) n (OR 2 ) m -X 
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polysiloxane est present en une quantity de 0,1 a 3,0 % en masse par rapport a la masse totale de la composition. 

12. Proc6d6de revetement d'un substrat avec une composition durcissable selon Tune quelconque des revendications 
1 a 6 ou une composition de vernis de surimpression selon la revendication 10 ou 11 , caracterise par I'application 
de la composition durcissable sur le substrat, suivie du durcissement du revetement sur le substrat par exposition 
de la composition appliquee a un rayonnement ultraviolet ou un rayonnement de faisceau d'electrons. 

13. Proced6 pour ameliorer le brillant d'un vernis de surimpression, caracterise en ce qu'il comprend I'incorporation 
dans le vernis de 0,1 a 2 % en masse, par rapport a la composition totale du vernis, d'un additif polysiloxane 
comprenant au moins une unite (i) R a SiO (4 . a)/2 et au moins une unite RbR 1 SiO (3 . b y 2 (») dans lesquelles R repre- 
sente un groupe hydrocarbone ou hydrocarbone substitue monovalent de 1 k 1 2 atomes de carbone, R 1 repr6sente 
un groupe de formule -(CH 2 ) n (OR 2 ) m X dans laquelle R 2 est une unite alkylene de 2 ou 3 atomes de carbone, a 
est egal a 0, 1 , 2 ou 3 et b est egal a 0, 1 ou 2, et X est un groupe de formule -OCOCR 3 =CH 2 dans laquelle R 3 
est un atome d'hydrogene, un groupe methyle ou un groupe ethyle, n a une valeur comprise entre 2 et 5 et m a 
une valeur comprise entre 8 et 50. 
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Frictional result 
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